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ABSTRACT 
Introduction:  Trans-sphenoidal approach has been a major technique
 
for surgical treatment of sellar pathology 
since
 
the 1960s. With the development of technical possibilities
 and increase in surgeons’ expertise, mortality and 
morbidity after such interventions have decreased.
 
Postoperative cerebrospinal fluid (CSF) rhinorrhea,
 
however, 
remains the most serious and life – threatening complication. The purpose of this study was to determine the 
magnitude of cerebrospinal fluid rhinorrhea after trans-sphenoidal surgery, so that proper protocols could be 
taken for its prevention and management in order to reduce the morbidity of these patients. 
Materials and Methods:  A total of 116 patients, 20 to 60 years of age with sellar and supra-sellar tumours of 
any size were included. Patients with Rathke’s cleft cyst, meningoceles, recurrent pituitary adenomas and h/o pre-
vious surgery and radiation were excluded. All the patients had undergone trans-sphenoidal removal of the 
tumour and were followed after 24 hours, one week and one month post-operatively and noted for presence of any 
cerebrospinal fluid rhinorrhea. 
Results:  Mean age was 45.23 ± 8.71 years in our study. Out of the 29 patients, 44.82% were male and 55.72% 
were females with ratio of almost 1:1. According to type of tumour, 56.90% were sellar and 43.10% were supras-
ellar. Cerebrospinal fluid (CSF) rhinorrhea was found in 3 (10.34%) patients, whereas there was no Cerebro-
spinal fluid (CSF) rhinorrhea in 26 (89.65%) patients. 
Conclusion:  This study concluded that frequency of CSF rhinorrhea after trans-sphenoidal surgery (TSS) is 
10.34% in our population. 
Keywords:  Pituitary tumours, endoscopic removal, CSF leakage. 
Abbreviations: CSF: Cerebrospinal Fluid. TSS: Trans-sphenoidal Surgery. 
 
INTRODUCTION 
Trans-sphenoidal (TSS) surgery remains the mainstay 
of diagnostic and therapeutic management for many 
types of pituitary and sellar lesions, because of its high 
success rate and low rate of morbidity and mortality.
1
 
Schloffer and Harvey Cushing proposed a transseptal 
trans-sphenoidal approach to the pituitary gland in the 
beginning of 1900s.
2
 The trans-sphenoidal surgery is 
safe and effective for removing pituitary adenomas.
3,4
 
Pituitary adenomas originate under the sellar dia-
phragm and thus out of the arachnoid membrane and 
subarachnoid space.
5
 This allows the resection of 
many tumors without the risk of disrupting the arach-
noid.
6
 After removing the tumor, a strategy is needed 
to avoid the postoperative cerebrospinal fluid (CSF) 
fistula and related complications like meningitis, abs-
cess, subdural hematoma and pneumoencephalus.
7
 
 The main non-endocrine postoperative potential 
complication with Trans-sphenoidal approach is cere-
brospinal fluid leak.
8,9
 Cerebrospinal fluid (CSF) rhi-
norrhea occurs when there is a communication bet-
ween the subarachnoid space and the sinonasal mucosa 
due to meningeal and osseous defects in the cranial 
base, leading to discharge of CSF from the nose.
10
 
 A tear in the arachnoid may be an unavoidable 
complication of removing pituitary tumor through a 
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transsphenoidal approach. A large pituitary tumor may 
press against the arachnoid causing thinning and weak-
ness in such that when the tumor is removed the pre-
ssure of CSF behind the arachnoid is sufficient to rup-
ture a pathologically rarefied membrane. The opening 
in the dura allows CSF to drain through the nose.
11
 
Cerebrospinal fluid leak is recognized immediately 
after surgery when the patient feels a salty taste in his 
throat or by dripping of clear fluid from one or both 
nostrils.
12
 Delayed CSF leak following trans-sphe-
noidal surgery is occasionally apparent only weeks or 
months after surgery. In these cases there is often a 
slowly enlarging defect in the arachnoid.
13
 Romero 
et al
14
 has reported frequency of CSF rhinorrhoea as 
8.2% after trans-sphenoidal surgery. The risk of CSF 
rhinorrhoea after TSS is largely related to surgical 
experience of operator and tumor characteristics. Imm-
ediate post-operative CSF leak usually results from 
inadequate repair of intra-operative leaks or occult 
dural injury.
12
 
 The purpose of this study was to determine the 
magnitude of cerebrospinal fluid rhinorrhoea after 
transsphenoidal surgery in local population, so that 
proper protocols could be taken for its prevention and 
management in order to reduce the morbidity of these 
patients. 
 
Objectives 
The objective of the study was: 
 “To determine the frequency of cerebrospinal fluid 
leakage after trans-sphenoidal surgery.” 
 
Operational Definitions 
 Trans-sphenoidal Surgery:  Trans-sphenoidal 
surgery is a type of surgery in which surgical ins-
truments were inserted into part of the brain by
going through the nose and the sphenoid bone. 
 Cerebrospinal Fluid (CSF) Rhinorrhoea:  Post-
operatively 24 hours and on follow-up up to 1 
month, any discharge of cerebrospinal fluid (CSF) 
from the nose was deemed as positive. 
 
MATERIALS AND METHODS 
Study Design 
Descriptive, Case Series study. 
 
Setting 
Department of Neurosurgery, Bahawal Victoria Hos-
pital, Bahawalpur. 
 
Duration of Study 
May 2014 to April 2015. 
 
RESULTS 
Age range in this study was from 20 to 60 years with 
mean age of 45.23 ± 8.71 years. Majority of the 
patients 12 (41.36%) were between 41 to 50 years of 
age as shown in Table 1. Out of the 29 patients, 13 
(44.82%) were male and 16 (55.17%) were females 
with ratio of almost 1:1 (Figure 1). 
 Cerebrospinal fluid (CSF) rhinorrhea was found in 
3 (10.34%) patients, whereas there was no Cerebro-
spinal fluid (CSF) rhinorrhea in 26 (89.65%) patients 
as shown in Figure VII. When Stratification was done 
on age groups, it was found that there was no signifi-
cant difference of CSF rhinorrhea frequency between 
different age groups as shown in Table 2 while the 
stratification of gender has shown in Table 3 which 
also showed no significant difference of CSF rhino-
rrhea frequency between male and female. Table IV 
has shown the type of tumour stratification. 
 
Table 1:  Age distribution according to gender (n = 29). 
 
Age 
(years) 
Male Female Total 
No. of patients Percentage No. of patients Percentage No. of patients Percentage 
20 – 30   2 6.90   2 6.90   4 13.79 
31 – 40   4 13.79   5 17.24   9 31.03 
41 – 50   5 17.24   6 20.68 12 41.36 
51 – 60   2 6.90   3 10.38   4 13.79 
Total 13 44.82 16 55.20 29 100.0 
 
 Mean ± SD = 45.23 ± 8.71 years 
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Table 2: Stratification of age groups with respect to 
CSF Rhinorrhea. 
 
Age (Years) 
CSF Rhinorrhea p-
value Yes No 
20 – 30 0 (0%) 4 (100%) 
0.366 
31 – 40 02 (22.22) 7 (77.77%) 
41 – 50 1 (8.33%) 11 (91.66%) 
51 – 60 0 (0%) 4 (100%) 
 
Table 3: Stratification of Gender with respect to CSF 
Rhinorrhea. 
 
Gender 
CSF Rhinorrhea p-
value Yes No 
Male    1 (7.69%) 12 (92.60%) 
0.092 
Female 2 (12.50%) 14 (87.50%) 
 
 
 
Fig. 1: The surgeon passes instruments through the other 
nostril to remove the tumor. 
 
DISCUSSION 
Transsphenoidal approach has been a major technique
 
for surgical treatment of sellar pathology since the 
1960s. With the development of technical possibilities
 
and increase in surgeons’ expertise, mortality and mor-
bidity after such interventions have decreased.
 
Post-
operative cerebrospinal fluid (CSF) leakage, however,
 
 
Fig. 2: A fat graft is placed in the area where the tumor 
was removed. A cartilage graft is placed to close the 
hole in the sella. Biologic glue is applied over the 
area. 
 
remains the most serious and life - threatening
 
comp-
lication. Its rate has been reported to vary from
 
1 to 
6%.
15
 Frequent occurrence of intraoperative CSF lea-
kage also poses an important problem, being
 
reported 
in 15 to 30% of cases.
16
 There is a high
 
risk of deve-
loping meningitis, with all the associated morbidity
 
and potential mortality with reported rates varying bet-
ween
 
5.6% and 60%,
17
 and the
 
annual risk of develop-
ing meningitis of 9.8% per year has been
 
estimated.
18
 
It is for this reason that successful
 
closure of these 
defects is an important issue in both
 
neurosurgical and 
otorhinolaryngological practice. 
 Cerebrospinal fluid leakage is noted at the time of 
surgery following resection of the pituitary adenoma 
or other sellar lesions, as the arachnoid descends to fill 
in the sometimes a large empty space around the 
tumor. Sometimes, CSF leak is recognized immedi-
ately after surgery when the patient feels a salty taste 
in his throat or by dripping of clear fluid from one or 
both nostrils. Nasal packing usually mask CSF leak for 
few days. Postoperative CSF leak may not be evident 
until after the nasal packs are removed and the patient 
is sent home. Delayed CSF leak following TSS sur-
gery is occasionally apparent only weeks or months 
after surgery. In these cases there is often a slowly 
enlarging defect in the arachnoid.
19
 
 The mean age of patients in our study was 45.23 ± 
To Determine Frequency of Cerebrospinal Fluid (CSF) Rhinorrohea after Trans-sphenoidal (TSS) Surgery 
Pak. J. of Neurol. Surg. – Vol. 19, No. 4, Oct. – Dec., 2015         -228- 
8.71 years which was very much comparable with 
Amasauskas A et al
8
 study who had a mean age of 47 
but much higher than Tahir MZ et al
10 
who had a mean 
age of 40 years. Pituitary tumour is a disease that is 
known to predominantly affect females. In the present 
study, we have found a female predominance (44.82% 
were male and 55.17% were females with ratio of 
almost 1.1:1) as was also observed in many previous 
studies.
10,12 
 In our study, Cerebrospinal fluid (CSF) rhinorrhea 
was found in 3 (10.34%) patients, whereas there was 
no Cerebrospinal fluid (CSF) rhinorrhea in 26 
(89.65%) patients. Marshall AH et al
20
 in his study has 
also found the similar rate of cerebrospinal fluid 
rhinorrhea (13.89%) after trans-sphenoidal surgery for 
pituitary adenomas as in our study. Tahir MZ et al
10
 
and Ismail AS in their studies had found the frequency 
of CSF rhinorrhea after trans-sphenoidal surgery as 
16.28% and 14.3% which were also very much com-
parable to the results of our study. But Romero et al
22
 
has reported much lower frequency of CSF rhinorrhea 
as 8.2% after trans-sphenoidal surgery as compared to 
our study. Amasauskas A et al
8
 in his study has found 
prevalence of CSF rhinorrhea after transsphenoidal 
surgery as 1.1% which was very much lower as com-
pared to our study. 
 In another study by Elgamal EA et al
21
, cerebro-
spinal fluid rhinorrhea was found in only 2.7% patients 
who had undergone trans-sphenoidal surgery for mai-
nly pituitary adenomas, or other lesions such as cranio-
pharyngioma, Rathk's cleft cyst, meningioma or chor-
doma in the sella turcica. 
 van Aken MO et al
22
 in a study has shown the 
intraoperative CSF leakage in 70/278 (25.2%) trans-
sphenoidal operations and out of these 70 cases, only 1 
(1.4%) patient developed meningitis. 
 
CONCLUSION 
This study concluded that frequency of CSF rhinorrhea 
after trans-sphenoidal surgery (TSS) is 10.34%. So, we 
recommend that surgeons should pay a special atten-
tion when dealing with large tumours expanding the 
sella or recurrent tumours in order to reduce the risk of 
cerebrospinal fluid rhinorrhea after trans-sphenoidal 
surgery (TSS) which will not only reduce the devas-
tating complications of CSF rhinorrhea but also reduce 
the patient’s morbidity. 
 
Address for Correspondence: 
Dr. Muhammad Shahid Smaija 
Assistant Professor Q.A.M.C. 
Department of Neurosurgery 
Bahawal Victoria Hospital, Bahawalpur 
 
REFERENCES 
1. Jane JA Jr, Laws ER Jr. The surgical management of 
pituitary adenomas in a series of 3,093 patients. J Am 
Coll Surg. 2001; 193: 651-9. 
2. Schloffer H. Ergolgreiche Operation eines Hypophysen 
tumors auf nasalem Wege. Wien Klin Wochenschr. 
1907; 21: 621. 
3. Barzaghi LR, Losa M, Giovanelli M, Mortini P. Com-
plications of trans-sphenoidal surgery in patients with 
pituitary adenoma: experience at a single centre. Acta 
Neurochir. 2007; 149: 877-86. 
4. Nishioka H, Haraoka J, Ikeda Y. Risk factors of cere-
brospinal fluid rhinorrhea following trans-sphenoidal 
surgery. Acta Neurochir. 2005; 147: 1163-166. 
5. Ciric I, Ragin A, Baumgartner C, Pierce D. Complicat-
ions of trans-sphenoidal surgery: results of a national 
survey, review of the literature, and personal expe-
rience. Neurosurg. 1997; 40: 225- 
6. Shiley SG, Limonadi F, Delashaw JB. Incidence, etio-
logy, and management of cerebrospinal fluid leaks fol-
lowing trans-sphenoidal surgery. Laryngosc. 2003; 113: 
1283-288. 
7. Esposito F, Dusick JR, Fatemi N, Kelly DF. Graded 
repair of cranial base defects and cerebrospinal fluid 
leaks in transsphenoidal surgery. Neurosurg. 2007; 60: 
295-304. 
8. Amašauskas A, Šinkūnas K, Draf W. Management of 
cerebrospinal fluid leak after surgical removal of pitui-
tary adenomas. Medicina. 2008; 44: 302-7. 
9. Nirmal KK, Thiagarajan B. Cerebrospinal fluid rhinorr-
hoes. an overview. Webmed Central: ENT Scholar. 
2012; 3 (5): WMC003382. 
10. Tahir MZ, Khan MB, Bashir MU, Akhtar S, Bari E. 
Cerebrospinal fluid rhinorrhea: An institutional pers-
pective from Pakistan. Surg Neurol Int. 2011; 2: 174. 
11. Sudhakar N, Ray A, Vafidis JA. Complications after 
trans-sphenoidal surgery: Our experience and a review 
of literature. Br J Neurosurg. 2004; 18: 507-12. 
12. Elgamal EA. CSF Rhinorrhoea after Trans-sphenoidal 
Surgery. Int J Neurosurg. 2008; 5 (1): 848. 
13. Kerr JT, Chu FWK, Bayles SW. Cerebrospinal fluid 
rhinorrhea: Diagnosis and management. Otolaryngolo-
gic Clin of North Amer. 2005; 38: 597-611. 
14. Romero ADCB, Nora JE, Topczewski TE, de Aguiar 
PHP, Alobid I, Rodriguez EF. CSF fistula after endo-
scopic trans-sphenoidal surgery. Arq Neuropsiquiatr. 
2010; 68 (3): 414-7. 
15. Black PM, Zervas NT, Candia GL. Incidence and man-
Muhammad Shahid Smaija, et al 
-229-         Pak. J. of Neurol. Surg. – Vol. 19, No. 4, Oct. – Dec., 2015 
agement of complications of trans-sphenoidal operation 
for pituitary adenomas. Neurosurgery, 1987; 20 (6): 
920-4. 
16. Jho HD. Endoscopic transsphenoidal surgery. J Neuro-
oncol. 2001; 54 (2): 187-95. Eljamel MS, Foy PM. 
Non-traumatic CSF fistulae: clinical history and mana-
gement. British Journal of Neurosurgery, 1991; 5: 275-
9. 
17. Nandapalan V, Watson ID, Swift AC. Beta2 – transferrin 
and cerebrospinal fluid rhinorrhoea. Clin Otolaryngol. 
1996; 21: 259-64. 
18. Nandapalan V, Watson ID, Swift AC. Beta-2-trans-
ferrin and cerebrospinal fluid rhinorrhoea. Clin Oto-
laryngol. 1996; 21: 259-64. 
19. Kerr JT, Chu FWK, Bayles SW. Cerebrospinal fluid 
rhinorrhea: Diagnosis and management. Otolaryngol 
Clin North Am. 2005; 38: 597-611. 
20. Marshall AH, Jones NS, Robertson IJA. An algorithm 
for the management of CSF rhinorrhoea illustrated by 
36 cases. Rhinology, 1999; 37: 182–5. 
21. Elgamal EA. CSF Rhinorrhoea after Trans-sphenoidal 
Surgery. Internet J Neurosurg. 2008; 5 (1): DOI: 
10.5580/848. 
22. van Aken MO, Feelders RA, de Marie S, van de Berge 
JH, Dallenga AH, Delwel EJ, et al. Cerebrospinal fluid 
leakage during trans-sphenoidal surgery: postoperative 
external lumbar drainage reduces the risk for menin-
gitis. Pituitary, 2004; 7 (2): 89-93. 
 
 
 
AUTHORS DATA 
 
Name Post Institution E-mail 
Dr. Muhammad Shahid Smaija Assistant Professor 
Department of Neurosurgery, 
Bahawal Victoria Hospital, 
Q.A.M.C., Bahawalpur 
 
Dr. Aamir Majeed   
Dr. H.M. Farid Ullah   
 
 
 
